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INTROOUCTION 
Sudan i r  t h a  l a r g a r t  c o u n t r y  i n  A f r i c a ,  cover@ an 
area o f  2.5 m i l l i o n  mq. kaa., a q u i v a l e n t  t o  250 m i l l i o n  
hac ta re r .  The c u l t i v a t a d  arae amount8 t o  mevan m i l l i o n  
hectarer .  Hmevar ,  c o n s e r v a t i v e  a m t i a a t a r  a r e  t h a t  about 
35 m i l l i o n  h a c t a r e r  18 a u i t a b l e  f o r  c r o p  p r o d u c t i o n ,  60 
m i l l i o n  hectare, f o r  range l a n d  and 30 m i l l i o n  hectare. f o r  
f o r o e t r .  T h i r  i n d i c a t e r  t h a t  o n l y  aboyt  20 pe rcen t  o f  t h r  
c o u n t r y ' r  e r a b l a  l a n d  p o t e n t i a l  i r  u t i l i z a d  ( 3  o f  t he  
t o t a l  area and 8.5 % o f  t h e  t o t a l  c u l t i v a b l e  l a n d ) .  T h i r  
i n d i c a t e s  t h a t  Sudan h e r  vaet  p o t e n t i a l  f o r  a g r i c u l t u r a l  
development. 
Sorghum and p e a r l  m i l l e t  a r e  8 t a p l e  food f o r  t h e  
m a j o r i t y  o f  t he  i n h a b i t a n t r .  Over 60 percen t  o f  t h r  e n t i r e  
cropped l a n d  i n  t h e  c o u n t r y  i e  p l a n t e d  t o  these crops 
(Tab le  1). Sudan w i t h  an a rea  o f  about  two m i l l i o n  hec ta re@ 
under sorghum and one m i l l i o n  h e c t a r e r  under m i l l e t  i r  one 
o f  t h e  major  produc ing c o u n t r i a r .  N i n e t y  pe rcen t  o f o t h e  
t o t a l  sorghum area i r  r a i n f e d ,  9 pe rcen t  i r  under i r r i g a t i o n  
............................... 
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Tabla lr Arm, production and avaroge y i e l d  o f  t h e  aaven main cro* 
i n  1974176 and 1976176, 
1974/75- 1975/76- 
- 
Crop Area Production Area Production Product  io ,  
000 000 Production 000 000 
h a .  metr ic  tone kg*/ha* ha. m e t r i c  tone kg''ha* 
Cotton 512 647 1264 41 5 321 774 
Sorghum 2342 1701 729 2677 2027 757 
Ground* 753 230 1236 868 932 1074 
nuts 
Corn 82 46 550 R9 55 614 
x 
Source: Sudan Year Book of  Agricultural Statistics, June 1977. 
and 1 percen t  i r  under f l o o d  w i t h  an average y i e l d  o f  1, 
1.5 end 1.2 ton8 pe r  h e c t s r e r  r e r p r c t i v e l y .  Peer1 m i l l e t  
ir g r a m  on  poor l a n d  under t r a d i t i o n a l  management c o n d i t -  
l one ,  e l l  o f  i t  under r a i n f e d  c o n d i t i o n s  w i t h  an average 
g r a i n  y i e l d  o f  500 kgr.  pe r  hectare.  
A g r i c u l t u r a l  resea rch  i n  t h e  Srden: 
Tho f i r a t  o rgan ised  a g r i c u l t u r a l  resea rch  work i n  t h e  
Sudan war under taken by Wellcome T r o p i c a l  Reeearch Labora- 
t o r i e e  which war e r t a b l i s h e d  i n  1903 and l a t e r  margad w i t h  
Shsmbat Reeearch S ta t i on .  I n  1918, G w i r a  Research Farm, 
t h e  head q u a r t e r  o f  a g r i c u l t u r e l  r e s e a r c h  i n  t h e  Sudan wee 
e s t a b l i r h e d  a t  Wad Medeni. I n  t he  b e g i n n i n g  e l m o r t  t h e  
e n t i r e  a t t e n t i o n  war p l a c e d  on  c o t t o n  p r o d u c t i o n .  Need f o r  
r e l f  e u f f i c i e n c y  i n  food r t u f f r  end o t h e r  e g r i c u l t u r e l  
p roduc t8  we. f e l t  i n  war condi t ion.  and d i v e r r i f i c s t i o n  o f  
a g r i c u l t u r a l  p r o d u c t i o n  war f e l t  noceerary.  The i n t e r a c t i o n  
o f  a  p a r t i c u l a r  c rop  w i t h  t h e  envi ronment end ad jus tment  o f  
env i ronmenta l  c o n d i t i o n s  by e g r i c u l t u r a l  p r a c t i c e r  t o  
improve c rop  p r o d u c t i o n  were cone idered a8 area8 o f  g r e a t  
i a p o r t a n c e  t o  i n v e r t i g e t e .  
Research accompli6hmentr-sorqhuo and p e a r l  m i l l e t :  
Sorghum breed ing program m t a r t e d  w i t h  t h e  e r t a b l i s h -  
aent  o f  C e n t r a l  Rain Land Research S t s t i o n  s t  T o z i  i n  1952. 
The exper iment  s t a t i o n  had a  p l a n t  b reeder ,  ag ronomi r t ,  
b o t a n i s t ,  a g r i c u l t u r e l  eng ineer ,  s o i l  a c l e n t i e t ,  p a t h o l o g i r t  
and entorno log i r t .  L a t e r ,  i n  1963 sorghum b reed ing  a c t i v i t -  
i e s  were s h i f t e d  t o  Abunsama end i n  1973 extended t o  Wad 
t-ledani. A t  t h e  p r e r e n t  t ime  aorghum reeearch has %*tended 
t o  i n c l u d e  Wad Medani and Abunaama a s  the  main s t a t i o n e ,  
Toz i ,  Aged i  end Samssm ea t e r t i n g  locations. 
The e a r l y  o b j e c t i v e e  o f  t h e  sorghum b reed ing  program 
war. aimed a t  p roduc ing  h i g h  y i e l d i n g  v a r i e ~ i e s  s u i t a b l e  f o r  
combine harvesting t o  be u t i l i z e d  on t h e  mechaniaed crop 
p roduc t i on  achemea. C r o r r i n g  program and amlac t ion  o f  
Sudanaae mtockm r a r u l t e d  i n  8 number o f  v a r i e t i e 8  .om@ o f  
which a r e  s u i t a b l e  f o r  machine h r r vea t i ng .  Some o f  the  
v a r i e t i e m  released to-data a r e  TUB 7, 11 and 22 and selec- 
t i o n 8  o f  Dabar, Ka rke t i b ,  lW AKAR 51/3, Fat. Maatuq 7, 
Gadam El-Hamam and Dwarf w h i t e  a i l o .  
Mort o f  t he  e a r l i e r  re loaaad varieties d i d  no t  f i n d  
wide a c c e p t a b i l i t y  a8 they were conaidered o f  l ow  g r a i n  
q u a l i t y  f o r  breed by farmere and con8umer8 i n  moat p a r t 8  o f  
t h e  count ry .  Croraee between popu la r  good g r a i n  type8 and 
h i g h  y i e l d i n g  poor g r a i n  type. d i d  no t  ach ieve g rea t  prog- 
r e .  American hyb r i d8  and e x o t i c  ro rghua  v e r i e t i e a  were 
i n t r oduced  i n  e a r l y  etagee o f  t h e  program and were found 
low y i e l d i n g  end p o o r l y  adapted i n  comparison t o  l o c a l  
v a r i e t i e r .  However, gome l a t e r  i n t r o d u c t i o n s  gave y ie ldm 
comparable t o  the  best l o c a l s .  
Continuous @ e l e c t i o n  i n  l o c a l  stock. r e a u l t a d  i n  h i gh  
y i e l d i n g ,  good g r a i n  and combinable v a r i e t y  Dabar 1/1/1/1. 
Th ia  v a r i e t y  he8 wide a c c e p t a b i l i t y .  However, s e l e c t i o n e  
from cromsea made i n  l a t e  a i x t i e a ,  between ind igenoue 
v a r i e t i e e ,  y i e l d e d  many progenie8 aupe r i o r  t o  Daber. I n  
t r i a l s  conducted a t  f i v e  l o c a t i o n 8  d u r i n g  the  l a s t  two 
seasone more than 25 have o u t y i e l d e d  Dabar i n  mean g r a i n  
y i e l d  over l o c a t i o n s  up t o  a margin o f  80 x. Recent ly ,  an 
i n t e n s i v e  prograa f o r  t h e  development o f  h i g h  y i e l d i g g  
hyb r i d8  he8 81.0 been undertaken. 
P e a r l  m i l l e t  rece ived  ve ry  l i t t l e  a t t e n t i o n  from 
research worker8 i n s p i t e  o f  i t s  importance a8 8 t e p l e  food 
f o r  3.5 m i l l i o n  people o f  Western Sudan. E 8 s a n t i e l l y  no 
research work was done on  t h i a  crop u n t i l  1973'when A l A D  
sent out  a amal l  nursery  t o  t he  Gez i ra  Research Farm a t  
mdan i .  Thero har boon a growing i n t o r o r t  i n  p e a r l  
J l lo t  r i n c a  then, Soma c o l l e c t i o n  end ecraening o f  l o c a l  
w t o r i s l  her  born done on a l i m i t r d  sca le  a t  E l -Ob i rd  i n  
 ord do f an Province, 
%don dovelopmont pleno: 
The Sudan'r e i x  year development p l a n  (1977 - 1983) 
roqu i re r  an i nvee t ron t  o f  about USS 6.6 b i l l i o n .  I t  i e  
n t i a a t o d  t ha t  t h i r  invertment would produce a growth r a t e  
of G?fP o f  7 % t o  B % annually. Tho t e n  year-baoic A g r i c u l -  
t u r a l  Developaent Program f o r  t ho  Sudan prepared by tho  
Arab Funds f o r  Economic and Soc ie l  Development (AFSED) 
m u l d  be o f  great  r i g n i f i c a n c o  f o r  t h o  coun t ry  i n  t ho  r e e l i -  
za t i on  o f  tho re  invertment t s r g o t r .  i h i o  program would be 
p a r t  o f  a 25 year p l a n  t o  make t he  Sudan t h o  p r imary  rource  
o f  food f o r  Arab count r ioo,  i t  o r t i m e t o r  t h a t  by 1985 tha  
Sudan would p rov ido  42 % o f  the  Arab w o r l d ' r  t o t a l  vegeteb le  
o i l  consumption 58 % o f  i t e  b a r i c  food and 20 % o f  i t r  auger 
need*. T o t a l  coat o f  the baaic  program over a ton year 
pe r i od  would be USS 5.7 b i l l i o n ,  out o f  which USS 2.0 b i l l -  
i o n  have been oarasrked f o r  a g r i c u l t u r e  and would form tho 
core o f  a g r i c u l t u r a l  devolopment w i t h i n  the  six year p l a n  
(1977 - 1983). Twelve Arab governnentr on Novembor 1, 1976 
signed an agreement e r t e b l i r h i n g  an sutonomuouo body, the  
Arab A u t h o r i t y  f o r  A g r i c u l t u r a l  I nvo r t nen t  and ~eve lopment  
(AMID) ,  t o  implement the  bse ic  progrem, Tho au thor i zed  
c a p i t a l  o f  AMID  ha8 been e r t a b l i r h o d  e t  USS 510 m i l l i o n .  
Between 1975-85 p lans  era t o  double ce rea l  out -put  t o  about 
5 r i l l i o n  tone. 
There e r r  f i v e  main l and  u r e  typaa i n  t he  Sudan: 
a) p o r o n i a l l y  i r r i g a t e d  cropland: euch ae Gezira,.and 
Kharhm El -Gi rbs 'rchomer , 
b) l and  i r r i g a t e d  through f l u s h  i r r i g a t i o n  euch a0 t ho  
rchmaer i n  ' ~ a e h  and Toker do1 t a r .  
c )  l and  r o t a t i o n  and graz ing!  mixed farming baaed upon r 
mubrir tance rconomy, 
d)  ured unimproved graz ing which c o n r i r t r  o f  l and  ured by 
nomadic end remi-nomadic p a r t o r a l i r t r ;  and 
a)  l and  under m h i f t i n g  c u l t i v a t i o n  which i r  con f i n rd  t o  t h m  
southern and c e n t r a l  r a i n f e d  p r r t r  o f  t he  country. 
One o f  the p o t o n t i a l r  f o r  f u r t h e r  developnrnt r  i n  
Sudanere a g r f c u l t u r r  appear@ t o  bm on the  expanr ion o f  the 
c u l t i v e t r d  are8 o f  the  n o r t h  o f  t he  coun t ry  p a r t i c u l a r l y  on 
tho c e n t r a l  c l a y  p l a i n 8  end tho g rea te r  u r e  o f  mechaniration 
i n  a g r i c u l t u r a l  product ion.  But f o r  any ouch development8 
t o  take p l a c r  t he re  a re  two e e r e n t i a l  p r e r r q u i r i t e r :  adequatt 
f inance and a  v a r t l y  improved t ranepor t  i n f r a s t r u c t u r e .  
Wi th  regard t o  t r a n r p o r t  severa l .  p r o j e c t e  a re  a t  
present underway t o  improve the  o x i r t i n g  r i t u r t i o n  ouch ee 
the c o n r t r u c t i o n  o f  a11 wrather road from Khertoum/Port 
Sudan and Koet i f lad Medeni on the Blue N i l e .  
Aside from the h o r i z o n t a l  expenaion o f  the  c u l t i v a t e d  
area t h e m  i s  great  p o t e n t i a l  i f  y i e l d r  per u n i t  area could 
be increased v e r t i c a l l y .  Y i e l d  l e v e l r  o f  rorghum and 
m i l l e t 8  a re  q u i t e  low and i t  10 rr8umed t h a t  w i t h  b e t t e r  
management and improved v a r i r t i r r  t he  t a rge t8  o f  doubl ing 
ce rea ls  output  cou ld  be achieved. 
Future out look  and reeearch p lans:  
I n  1977 an i n t e r i v a  breeding program wsr r t a r t e d  w i t h  
the  o b j e c t i v e r  o f  developing h i gh  y i e l d i n g  and drought 
r e s i s t a n t  v a r i e t i e r  and/or ayn the t i ca  which w i l l  be adapted 
t o  d i f f e r e n t  ag roc l ima t i c  zoner o f  t he  coun t ry *  Large 
numberr o f  e x o t i c  breeding l i n e r ,  v e r i e t i e e ,  a y n t h t i c r  and 
hyb r i d@ wero i n t r oduc ted  from I n t e r n a t i o n a l  Crope Reeearch 
I n r t i t u t e  f o r  tho  S e o i d r i d  T rop ica  ( ICRISAT) .  Somo o f  the  
peer1 m i l l e t  l i n e r  were t e r t e d  i n  e n a t i o n e l  t r i a l  t o  t e s t  
t h e i r  performancr i n  m i l l e t  growing region. o f  tho  count ry .  
Bared on the r e w l t a  o f  fou r  l o c a t i o n r ,  i t  waa found t h a t  
the re  i r  scope f o r  d l r e c t  i n t r o d u c t l o n r .  Almo, improvement 
i n  l o c a l  v a r i r t i e r  1. poaa ib le  by cromring and selection 
programr. 
C lea r l y ,  the p a r t  e f f o r t 8  on rorghum have been aimed 
a t  producing v e r i e t i o r  s e t i r f a c t o r y  f o r  l a r g e  necheni red 
farm.. ~ h o  requirement8 o f  t he  r m r l l  fe rmerr  havo ea ren t i e -  
l l y  been neglected. Th ie  cou ld  e x p l a i n  t he  r es ron  behind 
neg lec t i ng  p e a r l  m i l l o t  e ince  therm l a  no la rgm produc ing  
rchene8 f o r  t he  l e t e t .  
P r e r o n t l y  t he  f o l l o w i n g  f a c t o r 8  a r o  con r i de red  a8 
major c o n r t r a i n t e  l i a i t i n g  t ho  p r o d u c t i v i t y  o f  t h e r e  t w o  
crope : 
1. c on-availability o f  h i g h  y i e l d i n g  m i l l e t  v e r i e t i e r .  
2. Lack o f  drought end heat r e r i a t e n t  end o a r l y  matu r ing  
v e r i e t i e r .  
3. Management l i m i t a t i o n 8  under mechaniaed fermr. For 
example l eck  o f  p r e c i e i o n  i n  p l a n t i n g  r s r u l t i n g  I n  low 
p l a n t  stand end inedequete o r  ebrenco o f  i n t r r c u l t i v a -  
t i o n  a l l ow ing  p r o f u r e  weed growth. 
4. S t r i q e  hermonthica (Witchweed) i s  a r e r i o u r  problem i n  
moat o f  the  rorghum end m i l l e t  growing r e g i o n r  r e e u l t i n g  
i n  poor p l a n t  growth and l e r r  g r a i n  p roduc t ion .  
5, Insec ts ,  p e s t r  end d iaeare problemr such a r  etem bore re ,  
head worms, b i r ds ,  downy mildew, smut and e rgo t  d i r e a r e r .  
6. Lack o f  t r e i o r d  r t a f f  i n  the  f i e l d r  o f  breeding,  c rop  
phys io logy and nechenired crop p roduc t i on  agronomy. 
7. ~ n r f f i c i e n c y  o f  r x t e n r i o n  re rv icos .  
Keeping i n  v iew  t h e  f a c t o r s  wh ich  l i c i t  rorghum end 
m i l l e t  p r o d u c t i o n ,  i t  i e  f e l t  t h a t  a p p l i e d  a g r i c u l t u r e 1  
r e r r e r c h  f o r  improved c r o p  p r o d u c t i o n  i n  i r r i g a t e d  end 
u n i r r i g a t e d  agrees i s  t h e  c u r r e n t  need o f  t h e  c o u n t r y .  A n  
i n t e g r a t e d  fa rm ing  r y r t e m e  program s h o u l d  be developed.  A 
number o f  e t u d i e s  l i k e  p l a n t  d e n a i t y ,  f e r t i l i z e r  usage,  
seeding depth ,  c u l t i v e t i o n ,  management o f  s o i l  end wa te r  
needc t o  be t a c k l e d  immed ia te l y ,  I n  number o f  p l a c e s  i n  
t h e  c o u n t r y  d u r i n g  t h e  r a i n y  r e a r o n ,  e  p a r t  o f  t h e  a rea  18 
f looded,  i t  may be d e e i r a b l e  t o  d e v r l o p  r e i n  wa te r  e t o r a g e  
f a c i l i t i e e  by making pond8 o r  wa te r  rhed8  t o  improve t h e  
t r a i d i t o n a l  f a rm ing  practice.. S ince  t h e r e  i e  no w e l l  
equipped reeearch e t a t i o n  f o r  m i l l e t  r e r e a r c h  i n  t h e  m i l l e t  
growing area8 o f  t h e  c o u n t r y ,  i t  w i l l  be d e s i r a b l e  t o  
e s t a b l i r h  research e t a t i o n r  end t e s t i n g  e i t e e  i n  Wer te rn  
Sudan. To t a c k l e  t h 8  prob lemof  p a r a b i t i s  weed e t r i g a  wh ich  
is v e r y  s e r i o u a  on t r a d i t i o n a l  farms proQram t o  i d e n t i f y  
and breed e t r i q a  r e s i s t a n t  geno type r  ss l i k e l y  t o  be i n i t i -  
a t e d  i n  1978 w i t h  t h e  f i n a n c i a l  a s s i s t a n c e  o f  I n t e r n a t i o n o l  
Developnent Research C e n t r e  ( I D R S ) .  
I n  summary i t  can bs s a i d  t h a t  t h e  Sudan has a w ide 
p o t e n t i a l  f o r  a g r i c u l t u r a l  development and w i t h  t h e  a s s i s -  
tance o f  Arab o i l  money and expans ion  o f  a p p l i e d  reeee rch  
th rough i n t e r n a t i o n a l  c o o p e r a t i o n  t h i ~  p o t e n t i a l  is moat 
likely t o  be r e a l l s e d ,  so t h a t  t h e  c o u n t r y  c o u l d  beco-,a 
one o f  t h e  A f r i c a n  and Arab !Vor ld 'a  main food  s u p p l i e r s .  
~ I J T  f o r  t h i s  t o  occur  t h e  problem6 o f  t r a n s p o r t  end comm- 
u n i c a t l o n s ,  and poor  bureaucracy  have t o  bc overcome. 
